Background: Fever is a natural response of the host to infection and a normal part of children's infectious disease. Objectives: The purpose of the study was comparison of the combined treatment of acetaminophen and ibuprofen compact with each treatment alone. Methods: This Double-blind clinical trial study was done on 540 children with 38°C to 41°C as body temperature. Eligible children after considering inclusion criteria divided in three groups randomly. First group of 183 patients administrated with acetaminophen, the second and the third groups of 178 and 179 patients with ibuprofen and combination. The first dose of antipyretic drug was administered to the patient under the supervision of a physician or nurse. After explanation of benefits and marginal effects to the parents if they accepted the conditions their children were admitted to the study. Parents were free if they wish to withdraw the study before completing. Information of each patient was recorded on a form. The data were analyzed by descriptive statistic, one-way ANOVA and SPSS software version 16. Results: Out of sample 60.6% were boy. The mean age of children treated with acetaminophen, ibuprofen and combination therapy
Background
Fever is a normal response of the host to infection and a normal part of childhood illnesses that annually affects 70 percent of preschool children [1] . Infants and young children are sensitive and susceptible to fever especially due to the small body size, having high body surface area to weight and lower subcutaneous fat. Although many experts consider fever as beneficial physiological response to the process of infection, but continuous fever can lead to irritability and agitation in children and anxiety in parents [2] . Physicians usually in addition of antipyretic drugs are used from non-pharmacologic and physical measures to reduce body temperature [3] . Pharmaceutical agents for the treatment of fever and associated symptoms are available without a prescription and widely used, but the best treatment is unknown [4] .
Acetaminophen as an antipyretic drug is widely used because of high efficacy and safety [5] . This drug is a derivative of Para amino phenol in which inhibits the cyclooxygenase enzyme and prevents releasing and formation of prostaglandins [6] . Ibuprofen also is one of Propionic acid derivatives like acetaminophen which inhibits prostaglandin biosynthesis [2] . Paracetamol and ibuprofen are increasingly used to treat fever and the associated symptoms, although it is not known whether the combination of these drugs is better than using of either drug alone or not [7] .
Objectives
The purpose of the study was a comparison of the effects of combined treatment of acetaminophen plus ibuprofen compared with effects of each one in febrile children aged six months to 10 years.
Methods
This double-blind clinical trial study was done on referral children to the pediatric emergency department with 38°C to 41°C as body temperature due to febrile illness. Patients with a history of intolerance, allergy or contraindication to the use of these medications, need for hospitalization, dehydration, chronic lung disease (exception of asthma), cardiac diseases, neurologic, hepatic and renal diseases, and those children whose parents could not care them at home were excluded from the study. In order to fever control, the first group with acetaminophen 15 mg/kg/dose, the second group with ibuprofen 10 mg/kg/dose and the third group with a combination of acetaminophen plus ibuprofen were treated. From a total of 540 children who were eligible for inclusion to the study the first group was included of 183 patients, the second and the third groups were included of 178 and 179 patients, respectively. The first dose of antipyretic drug was administered to the patient under the supervision of a physician or nurse. Minimum interval between successive doses of acetaminophen and ibuprofen were 4 and 6 hours, respectively. The benefits and side effects of drugs and treatment and the nature of febrile illness were explained to the parents and if the parents accepted the conditions were admitted to the study. Adverse effects including of allergic reaction (pruritic rash), and hepatotoxicity following overdose which may in turn lead to organ degeneration and death. Other side effects due to acetaminophen administration would be asthma, rhino conjunctivitis, eczema and atopy. Gastrointestinal bleeding and renal failure are serious side effects for Ibuprofen. Both paracetamol and ibuprofen have been shown that have equal role in children safety for fever treatment.
Parents were free if they wish to withdraw the study before completing. Information on each patient were included of age, sex, weight, temperature, duration of fever, antibiotic use, use of acetaminophen or ibuprofen before referring, appetite, sleep, patient's activities, diagnosis, history of asthma and a history of seizure due to fever in the past were recorded in the patients data form. The prepared data were analyzed with SPSS software version 16 and descriptive statistics such as mean and standard deviation with one-way ANOVA were applied to show the results.
Results
Out of 540 children in the study 326 (60.6%) were boy.
The mean of age for boys and girls were 2.38 ± 2.5 and 2.6 ± 2.78 years, respectively. The average of weight for boys and girls were 11.55 ± 4.96 and 11.93 ± 5.77 kg, respectively.
The mean age of children treated with acetaminophen, ibuprofen and combination therapy was 2.21 ± 2.49, 3.00 ± 2.92 and 2.22 ± 2.33 years in the order given. The average of weight for children who treated with acetaminophen, ibuprofen and combination therapy was 11.35 ± 5.23, 12.79 ± 6.25 and 10.98 ± 4.04 kg, respectively. The average of temperature at the admission, 2, 4 and 6 hours after administration with acetaminophen, ibuprofen and combination therapy are shown in Table 1 . The average of temperature measured at 2 and 4 hours after drug intake in the three groups showed different significant while at admission and 6 hours after taking the drug non-significant differences were observed in the 3 groups. The average of temperature on admission, 2, 4 and 6 hours after drug intake in each group and was compared with each other. The results show that not significant different observed in the average of temperature in the admission and 6 h after taking drugs. But after 2 hours (F = 4.45 and P = 0.012) and 4 hours (F = 3.11 and P = 0.045) of drug intake were observed significant differences in the intensity of the fever in all groups. Two hours after taking drug a significant difference between the mean of temperature for acetaminophen and combination therapy in favor of acetaminophen was observed. And 4 hours after taking drug a significant difference between the mean of temperature for ibuprofen and combination therapy in favor of ibuprofen was observed. In Table 2 the mean of decrease in temperature has been shown for the time of drug administration and 2, 4 and 6 hours after admission. According to the results there is no significant difference in the value of temperature decrease within 2 -4 hours after drug intake between three groups, (F = 2.49, P = 0.084). That means the amount of temperature decline within this time interval not affected by three different medications. In time interval of admission and 2 hours after using drug (P = 0.012) and time interval after 4 and 6 hours after using drug (0.001). The results of Tukey test show that the difference in declined amount of temperature in the time between admission and the second hour is significant in favor of acetaminophen for the pair of combination and acetaminophen. Different in decreasing values of fever in time interval between 4 and 6 hours after administration is significant and is due to combination therapy, acetaminophen and combination therapy, and ibuprofen pairs. This difference in favor of combination therapy in reducing the temperature is high.
Discussion
Ibuprofen and acetaminophen are more available in the market and widely are used in respect of other fever and pain medications. The present study investigated the effectiveness of ibuprofen, acetaminophen and combination therapy in reducing the temperature and stopping 2
Zahedan J Res Med Sci. 2016; 18(8):e7952. its continuity. The temperature values at the time of admission, 2, 4 and 6 hours after using and followed by measuring changes in temperature during the first, the second and the third 2 hours were compared. At admitted time, the average of temperatures in three medications showed no significant differences but The average of temperatures 2 hours after taking the medication of acetaminophen, ibuprofen and combination therapy were 37.71°C, 37.82°C and 37.91°C, respectively in which showed significantly different. This difference was statistically significant due to the combination and acetaminophen in favor of acetaminophen. After four hours of taking the medications, the average of temperature for acetaminophen, ibuprofen and combination therapy were 37.10°C, 37.09°C and 37.19°C, respectively in which was observed significant different in favor of ibuprofen in the paired of combination and ibuprofen. Six hours after administration, the average of temperature for the three groups has a slight difZahedan J Res Med Sci. 2016; 18(8):e7952. ference in favor of combination therapy but not significant. Sullivan and colleagues found in their study that taking acetaminophen and ibuprofen to treat fever is good and effective and impact of combined treatment is more effective than either alone when combination therapy likely associated with higher complication that is compatible with the results of the present study [8] . Hay AD and colleagues have suggested that medical care givers and parents better to use ibuprofen first to treat children with fever and should be advised to use ibuprofen plus paracetamol over either one with more consideration accordance with the relative risks and benefits [9] . In the present study, ibuprofen had more impact to reduced temperatures at four hours after taking medicine. In another study less evidence was observed for the efficacy of combination therapy in compared to acetaminophen and ibuprofen alone in which were consistent with our results after six hours of taking medicine [10] . In a study by Hollinghurst treatment with acetaminophen plus ibuprofen in reducing the temperature was more effective than both alone in which likely increase the risk of toxicity [11] . In another study also noted that there is still not enough evidence to support the guarantee of combined paracetamol and ibuprofen therapy and either alone [12] . In a meta-analysis by Southey et al. in 2009 showed that there wasn't a disparity in the treatment of fever by acetaminophen, ibuprofen and placebo. The study also showed that ibuprofen, paracetamol and placebo were equally effective, especially in the incidence of gastrointestinal symptoms, tolerance asthma and renal problems were similar [13] . Paul showed that co-treatment of ibuprofen plus acetaminophen had greater antipyretic efficacy related two drugs alone in 4 4 Zahedan J Res Med Sci. 2016; 18(8):e7952.
hours in children. They also proposed that further prospective studies are needed to confirm the suitability of the antipyretic treatment regimen [14] . Hoover expressed that nearly a third of children have a fever during a visit to a physician and requires treatment to decrease fever. Also was noted that the combined treatment of acetaminophen plus ibuprofen were often used to reduce temperature in children [15] . Many Studies have shown that the temperature variation after the treatment of patients with combined therapy of ibuprofen and acetaminophen have similar impact in compare to each of them alone. Sarrell and colleagues in their study indicated that an alternative treatment of acetaminophen (12.5 mg/kg) plus ibuprofen (5 mg/kg) every 4 hours for 3 days regardless of the initial dose was more effective than mono-therapy in infants and children [2] . The results of Perrott study showed that a single dose of acetaminophen has similar effects on pain control in compared to ibuprofen but ibuprofen with dose 5 to 10 mg per kg has more antipyretic effect in compared to acetaminophen in 2, 4, 6 after treatment [16] . This was also shown in a meta-analysis that there is no systematic information that paracetamol is effective in treating fever and this preference was observed in compared to placebo [17] . In study by Kokki the effect of antipyretic paracetamol, ibuprofen and ketoprofen were compared with each other to reduce the child's temperature and showed that ketoprofen in the symptomatic treatment of fever in children is more effective than other drugs [18] . Wong concluded that the combination therapy compared to alternative antipyretic was more effective in reducing the temperature [19] . In a study by Smith observed that, despite of acetaminophen and ibuprofen alternative therapies for the treatment of pain in children, there is no evidence of the appropriateness and effectiveness of treatment. Studies in febrile children showed that adverse effects no increased because of short-term follow-up treatment. For this reason suggested that in short-term treatment with a regimen of acetaminophen plus ibuprofen in the treatment of pain that do not respond to monotherapy can be considered [20] .
According to initial reduction of temperature in the first 2 hours and the third 2 hours after taking the drug the significant differences were observed. In the first 2 hours the temperature was declined at a rate of 1.32, 1.25 and 1.13 centigrade degree, after administration of acetaminophen, ibuprofen and combination therapy respectively. This decrease was statistically significant and occurred in the paired of acetaminophen and combination therapy groups.
The mean of decreasing amounts in temperature indicated that for the first 2 hours acetaminophen is more beneficial than ibuprofen and combination therapy and is preferred. in the second 2 hours between 2 and 4 hours after taking drugs not observed any statistical difference in the average of declining temperature but in the third 2 hours belong to time interval of 4 and 6 hours after drugs administration, the average of temperature decreases at a rate of 0.13, 0.14 and 0.25 were for acetaminophen, ibuprofen and combination therapy respectively and showed significant differences.
These differences suggest that combination therapy compared with each alone was preferred. Paracetamol could be the first choice of the antipyretic agents because of its safety for long term used. Rectal administration is useful for children with vomiting and intravenous administration is useful if rapid entry into the central nervous system and is without side effect with appropriate dose and its hepatotoxicity has been described in only a few individual as case reports. It would be suicidal and can be fatal if taken whether accidental or deliberate. Ibuprofen main effect establishes within three to four hours slightly longer than paracetamol. There is no evidence indicating any superiority of ibuprofen over paracetamol. As for its side effects reported low cases of gastritis, gastroduodenal ulcers and nephrotoxicity [21] . Recommend that only monotherapy for febrile children, in order to avoid potential side effects from multiple medication administration but Wong do not suggest any serious short term side effects from either alternating or combined antipyretic therapy [19, 22] . In our study, we found that single dose of acetaminophen was preferable compared with ibuprofen and combination in the first two hours. We resulted similar to Wong study that did not suggest any side effects in short term for all types of treatments in children with fever.
The findings of this study showed that acetaminophen is more effective in compared to ibuprofen and combined therapy in the first 2 hours after drug administration but for the next 4 hours ibuprofen is more preferable. The results also showed that the combination of acetaminophen and ibuprofen in the long-term impact is more effective but with no significant side effects.
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